Regulation of polypeptide-chain synthesis initiation appears to be an important control mechanism in eukaryotic tissues in response to many forms of stress. In the Ehrlich ascites-tumour cell, formation of the Met-tRNA,MCt-eIF-2.GTP ternary complex and/or the binding of this complex to the native 40s ribosomal subunit is inhibited during nutrient deprivation. In investigating the basis for this inhibition we have examined factors affecting ternary-complex formation in the Ehrlich cell and have compared this system with the reticulocyte, where phosphorylation of initiation factor eIF-2 by the haem-regulated inhibitor (HRI, or haem-controlled repressor, HCR) appears to Ternary-complex assays were performed at 28OC for 7.5 min by using approx. 0.5 pmol of eIF-2. Incubations contained 50mM-Mops (4-morpholinepropanesulphonic acid), pH 7.4, 2 m~-magnesium acetate, 100 mM-KCI, 1 mkldithiothreitol, 0.2 mM-GTP, 3.2 mM-phosphoenolpyruvate and 8 units of pyruvate kinase in a total volume of 5 0 0~1 . Retention of 13'S1Met-tRNA on Millipore filters was examined after incubation with either unfractionated (A) or fractionated ( 0 ) 1 Y31Met-tRNA,Ma.
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be responsible for inhibition of protein synthesis initiation by some indirect and not yet understood mechanism.
We measure ternary-complex formation by the Millipore-filter binding assay, using [3sS1Met-tRNA,M*. In earlier work we prepared [3sS1Met-tRN&M* by the commonly used method of Gupta et al. (1971) , in which the total pool of stripped mammalian tRNA was aminoacylated with [ 3sS]methionine, by using Escherichia coli aminoacyl-tRNA synthetase preparations which can charge tRNA,M* but not mammalian tRNAEa. By using 135SS]methionine of extremely high speciAc radioactivity and the crude mixed tRNA, we have recently found that ternary-complex formation by highly purified eIF-2 was not progressively linear with regard to additional [ )'SIMet-tRNA,Me'. ARer an initial increase in complex formation with increasing amounts of tRNA, a peak and subsequent inhibition were seen after further addition of tRNA (Fig. 1) . Increasing the amount of eIF-2 did not prevent inhibition, but did increase the amount of tRNA required to produce that result. The effect now appears to be due to the presence of a ternary-complex-formation inhibitor in the unfractionated tRNA population. After fractionation of mixed tRNA on BD-cellulose (benzoylated DEAEcellulose), which separated [ 35S]Met-tRNA?* from an inhibitor, the partially purified [ "SIMet-tRNA,M* was incorporated into ternary complexes linearly with concentration of tRNA. Amounts of added eIF-2 recovered in ternary complexes were also greatly enhanced with a given amount of initiator tRNA species present (Fig. 1) .
We have found inhibitor in all deacylated tRNA preparations examined, including commercially prepared calf and rabbit liver tRNA, as well as rat and Ehrlich-cell soluble RNA prepared by ourselves (Di Girolamo el al., 1964). The inhibitor remains in 587th MEETING, DUNDEE the aqueous phase aRer phenol extraction, is co-eluted with the bulk of tRNA from Sephacryl 200, binds to BD-cellulose, being eluted with tRNA fractions at higher salt concentrations than those necessary to release either acylated or unacylated tRNAy", and in the same region as tRNA,M". It can be recovered from a sucrose-gradient analysis of Ehrlich-cell cytoplasmic extract in the region where 4 s RNA also sediments. Here, however, the inhibitor is greatly enhanced if the fraction is subjected to a 30min incubation at 37OC in 0.5 M-TT~s, pH 8.4, which also causes deacylation of tRNA. The apparent inhibitory activity is not destroyed or made dialysable by incubation with either lOpg of pancreatic ribonuclease/ml or 100pg of proteinase K/ml at 28OC for 30min. The tRNA-associated inhibitor affects the rate but not the extent of ternary-complex formation (Fig. 2) , and the magnitude of inhibition is similar whether or not a GTP-regenerating system (phosphoenolpyruvate and pyruvate kinase) is present. Phosphorylation of eIF-2 by a partially purified preparation of the reticulocyte eIF-2 kinase plus ATP has no effect on ternary-complex formation when using purified eIF-2, nor does it alter the inhibitory effect of the tRNA-associated inhibitor. This inhibitory material is present in the Met-tRNA,MC' preparations used by some laboratory groups, and its variable presence may help to explain the large discrepancies in the characteristics of eIF-2 reported by these groups, such as time course, temperature-dependence and extent of eIF-2 reaction with Met-tRNA,MN. The ability of large amounts of eIF-2 to overcome almost completely the effects of the inhibitor also explains the non-linear curve of ternary-complex formation with regard to eIF-2 concentration sometimes observed.
We have also found a protein in the Ehrlich-cell soluble fraction (the S-100 fraction) which antagonizes the inhibitory activity of the tRNA-associated inhibitor. Using reversal of inhibition as an assay, we have fractionated this anti-inhibitor by DEAE-cellulose chromatography, where it is eluted with eIF-2 in a 0.1-0.25~-KCI fraction, and by phosphocellulose P-1 I chromatography, where it is eluted in the 0.25-0.43 M-KCI fraction, which is separate from eIF-2 of S-100 fraction. By Sephacryl200 chromatography, it is eluted in the void volume. This factor has no effect on ternary-complex formation with purified eIF-2 and inhibitor-free Met-tRNAy', but causes a partial reversal of the effects of this inhibitor when both are present in the reaction assay (Fig. 3) . Incubating crude anti-inhibitor preparation (0.25-0.43 M-KCI fraction from phosphocellulose P-1 1 chromatography of S-100 fraction) with reticulocyte eIF-2 kinase plus ATP prevents its ability to reverse the tRNA-associated inhibitor's effects. The effects of eIF-2 kinase appear to decrease as the anti-inhibitor is purified from eIF-2.
The anti-inhibitor reported here may be analogous to the eIF-2 stimulatory protein (ESP) (de Haro et a/., 1978) or stabilization factor (SF) (Ranu & London, 1979) reported by others, since, in the presence of the tRNA-associated inhibitor, our factor appears to be stimulatory, whereas it in fact acts as an anti-inhibitor. The tRNA-associated inhibitor might be expected to be present in any experiment not using a fractionated Met-tRNAY'; as with other factors (de Haro et al., 1978; Ranu & London, 1979; Ranu et al., 1978) , apparent stimulation is prevented by eIF-2 kinase plus ATP. 
